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INTENDED LEARNING OBJECTIVES (ILO) €). 


By the end of this lecture the student will be able to: 


. List the BG nuclei and the functionally associated centers. 


. List the functions of the basal ganglia. 


1 
2 
3. Illustrate the role of dopamine in direct and indirect circuits. 
4. Describe mechanism of Parkinson’s diseases. 
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. Explain the cause of tremors and rigidity in Parkinson’s disease. 
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Basal ganglia 
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https://encrypted-tbn0.gstatic.com/images?q=tbn%3A 
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Anatomy of the Basal Ganglia 


« Putamen nucleus. Corpus 


Striatu 
e Globus pallidus M Lenticular 
(internal and external nucleus 
parts) 
°Subthalamic 
nucleus. 


e Substantia nigra. 
(pars compacta & pars 
reticulata). 
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1- Cognitive control of sequences of motor 
patterns 


to "select" and "p 
sequence” the mo 
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2- Timing and scaling of 
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how large (= spatial PAS 
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https://www.euroformhealthcare.biz 
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Functions of the Basal Gang 


3- Execution of subconscious learned patterns of 
movement 


e.g. cutting with scissors 
some aspects of vocalization 


4- Initiation and regulation of the gross 
associative movements of the body 
e.g. swinging of arms and facial expression 


https://www.livescience.com/44494-human-facial-expressions-compound-emotions.htm| https://en.wikipedia.org/wiki/Arm_swing_in_human_locomotion#/media/File:Walk-Cycle 
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5- Responsible for the posture taken by the 
body to perform a particular voluntary 
movement 

It locks the different parts of the body into a specific position g= 


soas to facilitate the fine movements of the hand. 


6- Inhibitory to muscle tone 
(Damage > Rigidity) 


https://Ih3.googleusercontent.com/izdPyN7Ddey4So0z2q0G 
40Gm6g7sM6H4NIvsmnWElaPIr Hyjt1M8WJrNC jPXmGuMx 
pvXw=s136 
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| : Diseases of the basal ganglia in human 
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influences of the various transmitters. 


> Diseases of the BG lead to 2 general 
types of disorders; hyperkinetic 
(1,263) and hypokinetic (akinesia & 
bradykinesia) 


>BG dysfunction does NOT cause 


paralysis, sensory loss or ataxia but 
leads to abnormal involuntary 


https://studfiles.net/preview/396004/page:8/ https://www.dailyhealthguard.com/treating-parkinsons-disease-new-: 
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Parkinson's disease = paralysis agitans 


Michael J. Fox Muhammad Ali 
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https://www.slideshare.net/CsillaEgri/cerebellum-and-basal-ganglia 
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Parkinson's disease = paralysis agitans 
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https://www.youtube.com/watch?v=j860mOwx0Hk 
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Parkinson's disease = paralysis agitans 


Manifestation 
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— ased impulses transmitted along the 
ee tract to both a- and y- motor 
neuro 
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https://practicalneurology.com/patients-caregivers/movement 
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paralysis agitans 


Rigidity spasticity 


2-Mechanism: Facilitation of both types of the Facilitation of the gamma (y) 
AHCs: the alpha(a) and type only. 
gamma(y) 


pres —— ee omen ——— 


7-Described as Cog wheel/ lead pipe clasp knife 
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Manifestation 


UW Involuntary rhythmic alternating contractions of 
antagonistic muscles 


U Pill rolling at the hand or up & down movement of the 
mandible. 


U Freguency of 4-6/sec. 


U Present at rest - disappear during voluntary movements 
and sleep. 
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Diseases of the basal ganglia in human 
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Lesion 


)Huntington's chorea( 


Caudate & putamen 


Hereditary 


Or rheumsatic 


(Swdenham's chorea) 
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Cause / 
mechanis 


(GABA) of the indirect 
pathway[] removal of 

inhibition of substantia 
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allows spontaneous 
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(-- pendular knee jerk) 


Spontaneous, rapid, 
involuntary dancing 


Globus pallidus 


Wilson's disease 
where 
ceruloplasmin is 
low, there is 
chronic copper 
intoxication [] 
degeneration of 
lenticular 
.nucleus 


+++ 


Continuous, 
slow writhing 
(worm-like) 


Subthalamus 


Vascular lesion 


Substantia nigra 


i- Cerebral 
atherosclerosis[] loss of 
dopamine receptors. 

ii - Head trauma. 

lii- Phenothiazine drugs [| 
block D2 dopamine 
receptors 

Degeneration of 
dopaminergic neurons in 
SNpc: particularly fibers 
to the putamen 
(imbalance between 
excitation & inhibition in 
BG) 


+++ (rigidity) 


Static tremors 5 


o Lecture Quiz 0 


Parkinson's disease is caused by a lesion in: 


J 


aPosteroventral nucleus of the thalamus. 


(e Jostantia nigra pars compacta 


c.Substantia nigra pars reticulata. 


dindirect circuit neurons of putamen. 
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| 


Parkinson's disease is characterized bv: 


alnvoluntary dancing like movements. 


bHypotonia 


ez tremors. 


dSpastic gait. 


eClasp knife spasticity 


New Five Year Program 
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1.Guyton and Hall Textbook of Medical Physiology. 


° https://www.amazon.com/Guyton-Hall-Textbook-Medical- 
Physiology/dp/1455770051 


2. Ganong's Review of Medical Physiology, 25e. 


https://www.amazon.com/Ganongs-Review-Medical-Physi 


ology-Twenty-Fifth/dp/007182510X 
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